IN THE CLAIMS; 



Please cancel without prejudice claims 29 through 33. 
Also kindly change claims: 

1 through 9 , 

11 and 12, 

18 through 21, 

23 through 28, and 

34 through 40 

— all to read as follows. 

1 1. (currently amended) Apparatus for printing a desired 

2 image on a printing medium, based upon input image data, 

3 by construction from individual marks of at least one col- 

4 orant, formed in a pixel grid; said apparatus comprising: 

s for each colorant, at least one respective multiele- 

6 ment printing array that is subject to mark -in tensity 

7 c o l o rant " de p ositi o n error s of individual printing ele- 
s ments ; -, — including e r r o r in ima g e intensity 

9 means for measuring mark- intensity such c o l o rant - 

10 d epo siti o n errors of the at least one array; 

11 means for modifying , without entirely replacing, a 

12 preexisting multicolumn, multirow numerical tabulation 

13 that defines f o rms a n intensity correspondence ma pp in g 

14 between such input image data and such marks, to compen- 

15 sate for the measured mark- intensity c o l or ant - d ep ositi o n 
is errors -, — includin g err o r — in ima g e int e nsity ; and 

17 means for printing using the modified tabulation 

is ma p pin g . 
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2. (currently amended) The apparatus of claim 1, where- 
in: 

the apparatus has printing resolution on the order 
of 450 marks per inch; and 

the apparatus has mark-positioning addressability on 
the order of 450 marks per inch, or less 

th e ma pp in g is s e lected fr o m the gro u p c o nsistin g of: an 

op tical - d e nsity t r ansformati o n o f th e ima g e data t o such 
c o nstructi o n — fr o m individual marks; — and a — s p atial - r e s o lu - 
ti o n r e lati o nshi p betw ee n th e ima g e data and such p ix e l 
grid • 



3. (currently amended) The apparatus of claim 2, where- 
in: 

the optical -density transformation comprises a ren- 
dition-thresholding dither halft o nin g matrix 

■7 — and the s p atial - res o luti o n r e lati o nshi p c o mpris e s — a 
scalin g o f — the — ima g e data — t o such pix e l — grid. 
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1 4. (currently amended) The apparatus of claim 2 [ [1] ] , 

2 wherein: 

3 the optical -density transformation comprises an 

4 error-diffusion thresholding hierarchy 

5 

6 said at l e ast o ne multielement pr intin g a r ray c o mpris e s a 

7 plurality o f multielem e nt printin g a rr ays — that print in a 

8 c o rr e s po nding p lurality o f differ e nt c o lors or c o l o r di - 

9 luti o ns , — res pe ctively, — each multi e lement pr intin g array 

10 b e in g sub j ect t o a r es p ectiv e c o l or ant - de po siti o n err o r; 

11 and th e m e asu r in g m e ans and th e ma pp in g - modifyin g m e ans 

12 each op e r ate with re s pe ct t o e ach o ne o f th e p lu r ality o f 

13 multi e lement p rintin g arrays r e s p ectiv e ly . 

1 5. (currently amended) The apparatus of claim 2 [[4]], 

2 wherein: 

3 the number of individual marking elements in use, 

4 divided by the number of rows in the tabulation, equals 

5 an integer; 

6 the tabulation is one- or two-dimensional only; 

7 for at least one of the plurality of multielement 

8 printing arrays, the mark- intensity c o l o rant - d epo siti o n 

9 error comprises a respective pattern of printing- [ [d] ] 

10 int ensity defects; and wh e r e in: 

11 the measuring means comprise means for measuring the 

12 pattern of mark - in tens i tv pr intin g - dens i ty defects for 

13 each multielement printing array respectively; and 

14 the modifying means comprising means for applying 
is the respective pattern of defects, for at least one of 

is the multielement printing arrays, to modify a respective 

u said tabulation ma pp in g ■ 
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1 6. (currently amended) The apparatus of claim 1 [[4]], 

2 wherein: 

3 fo r at l e ast o n e o f the p lu r ality o f multielemen t 

4 pr intin g a rr ays, — th e c o l or ant - d epo siti o n e r ro r c o mp r is e s 

5 a swath - h e i g ht error ; 

e the measuring means comprise means for measuring 

7 mark -intensity th e swath - hei g ht error for one or more 

s groups of printing elements, each group being fewer than 

9 all the elements, of each multielement printing array re- 

io spectively; and 

22 the modifying means comprise means for applying the 

12 respective mark- intensity swath - hei g ht error, for at 

13 least one of the multielement printing arrays, to modify 

14 a respective said tabulation ma pp in g . 
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1 7. (currently amended) The apparatus of claim 1, where- 

2 in: 

3 the mark- intensity c o l o rant - de po siti o n error com- 

4 prises a pattern of printing-density defects; 

5 the measuring means comprise means for measuring the 
e pattern of printing-density defects; 

7 the modifying means comprise: 

a 

9 means for deriving a correction pattern from 

io the measured pattern of printing-density 

2i defects, and 

12 

13 means for applying the correction pattern to 

14 modify a halftone thresholding process; 
is and 

16 

17 for each colorant, the printing means comprise means 

is for printing such image incrementally, using the modified 

19 halftone thresholding process. 
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1 8. (currently amended) The apparatus of claim 1, where - 

2 in : 

3 th e c o l or ant - de po siti o n err o r c o m pr ises a swath - 

4 h e i g ht err or o r o th e rwis e c o rres po nds t o an op timum di -s-^ 
s tanc e o f pr intin g- m e dium advance; 

e the measuring means comprise means for measuring 

7 mark- intensity th e swath - h e i g ht error for individual 

8 printing elements, individually, of at least one of the 

9 multielement printing arrays, respectively o r d e termining 

10 the op timum distanc e; and 

11 the modifying means comprise: 

12 

13 means for deriving a correction pattern from 

14 the measured mark- intensity swa t h - he i gh t 
is error o r d e t e rmin e d op timum distance , and 

16 

17 means for applying the correction pattern to 

is modify the tabulation 

19 

20 a halft o n e thresh o ldin g p r o cess ; — and f o r e ach c o l or ant, 

21 the p r intin g m e ans c o mp r ise means — f or pr intin g such ima ge 

22 inc r ementally, — usin g th e m o dified halft o n e th re sh o lding 

23 pro cess . 
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1 9. (currently amended) A method of printing a desired 

2 image, by construction from individual marks of at least 

3 one colorant, formed in a pixel grid by at least one mul- 

4 tielement printing array that is subject to a pattern of 
s printing-density defects, including error in mark ima ge 

6 intensity of individual printing elements, considered in- 

7 dividually ; said method comprising the steps of: 

8 measuring mark- intensity error such p attern o f 

9 pr intin g- density defects ; 

10 deriving a correction pattern from the measured p at - 

11 t er n o f pr intin g- density d e fects, — includin g error in 

12 ima ge intensity; 

13 applying the intensity- error correction pattern to 

14 correct the error, by modify ing a halftone thresholding 

15 process that uses a halftoning matrix which is a prede- 

16 fined numerical array; 

17 wherein the applying step comprises preparing a mod- 
is ified form of the predefined numerical array , based upon 

19 the intensity-error correction pattern , and then using 

20 that modified form of the array; and 

21 for each said colorant, printing such image by said 

22 at least one multielement array respectively, using the 

23 m o dified halftone thresholding process modified on the 

24 basis of the intensity-error correction pattern . 
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10. (previously presented) The method of claim 9, for 
use with a printmask in plural-pass printing, said print- 
mask being a defined system of numerical values, distinct 
from the measured pattern of defects and distinct from 
the derived correction pattern, that establishes the 
printing pass in which each ink mark is to be made; and 
further comprising the steps of, before or as a part of 
the applying step : 

using such printmask to determine a relationship be- 
tween the halftone matrix and the multielement array; and 

employing the relationship in the applying step to 
control application of the correction pattern to the 
halftone matrix . 

11. (currently amended) The method of claim 9, wherein: 

the printing step comprises cooperation between plu- 
ral sin g l e-p ass printing elements that mark in a single 
common color, to form marks that together define a single 
common small region of such image . in said common color , 
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1 12. (currently amended) The method of claim 9, wherein : 

2 the method comprises no positional-error feedback to 

3 modify positional addressing of image data in relation to 

4 the pixel grid 

5 

6 for use with said at l e ast on e multi e lement incremental - 

7 p rintin g array that c o mpris e s a p lurality of scannin g 

8 multi e l e m e nt printin g arrays that p rint in a correspond - 

9 in g p lurality of diff e r e nt co l o rs o r color diluti o ns , 

10 e ach multi e lem e nt printin g array b e in g subject t o a re- 

11 sp e ctiv e s w ath - h e i g ht e rr o r ; — and wh e r e in: th e measurin g , 

12 d e rivin g , — a p plyin g and p rintin g st e ps ar e employed to 

13 m o dify swath h e i g ht o f at l e ast o n e of the scannin g mul - 

14 ti e lem e nt p rintin g arrays, — f o r a c c o mm o datin g any swath - 

15 h e i g ht e rr o r p r e s e nt in each multielem e nt p rinting array 
is r e s p ectiv e ly . 

1 13. (original) The method of claim 9, for use with said 

2 at least one multielement incremental-printing array that 

3 comprises a plurality of multielement printing arrays 

4 that print in a corresponding plurality of different col- 
s ors or color dilutions, each multielement printing array 

e being subject to a respective pattern of printing-density 

7 defects ; and wherein : 

8 the measuring, deriving, applying and printing steps 

9 are each performed with respect to each multielement 
io printing array respectively. 
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14. (original) The method of claim 13, for use with 
such plurality of multielement incremental -printing ar- 
rays that are also each subject to a respective swath- 
height error; and wherein: 

the measuring, deriving, applying and printing steps 
are also employed to modify swath height of at least one 
of the multielement printing arrays, for accommodating 
any swath-height error present in each multielement 
printing array respectively. 

15. (original) The method of claim 9, wherein: 

the halftone thresholding process comprises defini- 
tion of a halftone matrix. 

16. (original) The method of claim 9, wherein: 

the halftone thresholding process comprises an 
error-diffusion protocol. 

17. (original) The method of claim 16, wherein the 
error-diffusion protocol comprises at least one of: 

a progressive error-distribution allocation protocol 
of such error-diffusion halftoning; and 

a decisional protocol for determining whether to 
mark a particular pixel. 
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18. (currently amended) The method of claim 9, wherein: 

the applying step comprises replacing error diffu- 
sion or halftoning threshold values above or below a par- 
ticular thr e sh o ld value. 

19. (currently amended) The method of claim 9, wherein: 

the applying step comprises multiplying error diffu- 
sion or halftoning threshold values by a linear factor. 

20. (currently amended) The method of claim 9, wherein: 

the applying step comprises applying a gamma correc- 
tion function to error diffusion or halftoning threshold 
values . 

21. (currently amended) The method of claim 9, wherein 
the modifying step comprises a combination of at least 
two of : 

replacing error diffusion or halftoning threshold 
values above or below a particular th r esh o ld value; 

multiplying each error diffusion or halftoning 
threshold value [ [s] ] by a linear factor; and 

applying a gamma correction function to error diffu- 
sion or halftoning threshold values . 

22. (original) The method of claim 9, wherein: 

for each of the plurality of multielement arrays, 
the measuring, deriving and applying steps are each per- 
formed at most only one time for a full image. 
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1 23. (currently amended) The method of claim 9, wherein: 

2 the printing elements have a spacing along the ar- 

3 ray ; and 

4 the printing step proceeds with a positioning preci- 

5 sion and addressability that is coarser than or equal to 

6 said printing- element spacing along the array 

7 

a the a pp lying st e p c o m p rises m o difying the darkn e ss 

9 of — substantially e ach mark pr inted by an individual 

io pr intin g e lement wh o se d e nsity is d e fective . 

1 24. (currently amended) The method of claim 9, wherein: 

2 the applying step comprises modifying the average 

3 number of marks d o ts printed by an individual printing 

4 element whose mark [ [d] ] int ensity is defective. 
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1 25. (currently amended) A method of printing a desired 

2 image, based on input image data, by construction from 

3 individual marks of at least one colorant, formed in a 

4 pixel grid by at least one scanning multielement printing 
s array; said printing being subject to p rint - q uality de - 

e f e cts du e to d ep a r tu r e o f pr intin g- medium adva nce — f ro m an 

7 op timum valu e , — and als o includin g error in mark ima g e in- 

a tensity of individual printing elements, considered indi- 

9 vidually ; said method comprising the steps of: 

10 measuring mark-intensity error a p aram e ter r e lat e d 

11 t o such pr int -q uality def e cts ; 

12 based on the measured mark- intensity error par am - 

13 et«r, compensating for the intensity error without modi- 

14 fying position of particular marks relative to such pixel 
is grid, or to any ideal form of such pixel grid 

16 

17 scalin g such in p ut ima g e data t o c o mpensat e for said de - 

18 p a r tu re ; — and f o r e ach said c o l o rant, — pr intin g such ma r ks 

19 with said at l e ast o ne scannin g multielement a rr ay usin g 

20 the scal e d in p ut ima ge data . 
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1 26. (currently amended) The method of claim 25, where- 

2 in : 

3 said scanning multielement printing arrays are at 
^ least two in number; 

s each printing array forms a pixel grid that is at 

6 least partially different from a pixel grid formed by 

7 each other printing array, and from any ideal form of 
a such pixel grid; and 

9 aside from linear alignment, no step of the method 

10 is directed to regularizing the pixel grids to one anoth- 

11 er or to such ideal form 

12 

13 th e p a r ameter c o m p rises such pr int -q uality def e cts; — and 

14 th e measu r in g ste p c o m p ris e s m e asurin g such p rint -q uality 
is d e f ec ts . 

2 27 . (currently amended) The method of claim 25. [[26]], 

2 wherein: 

3 the compensating step comprises the step of adjust- 

4 ing thresholds of a preexisting tabulation that forms a 

s relationship between said input image data and the indi- 

e vidual printed marks, 

7 said threshold-adjusting step statistically increa- 

a ses or reduces usage of printing elements associated with 

9 said mark- intensity error, thereby increasing or decreas- 

10 ing total numbers of marks in image regions associated 

11 with those printing elements 

12 

13 the d e fects c o m p rise swath - h e i g ht error ; — and the measu r- 

14 in g st ep c o m pr is e s m e asurin g swath - hei g ht e rror. 
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1 28. (currently amended) The method of claim 25 [[26]], 

2 wherein: 

3 the measuring step comprises measuring mark- in ten - 

4 sitv error of printing elements considered as groups, 

s said groups being fewer than all the printing elements 

6 for any given color 

7 

8 the defects c o mpris e a re a " fill nonuniformity; — and th e 

9 measurin g st ep c o m p ris e s: usin g a sensin g system "bo 

10 measur e a r ea - fill n o nuniformity for p lural p rintin g- medi 

11 um advanc e values , — and s e l e ctin g a p r intin g- m e dium ad - 

12 vance valu e that c orr es po nds — t o minimum a r ea - fill n o n - 

13 unif ormi ty . 

2 9 through 33. (canceled) 
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1 34. (currently amended) Apparatus for printing a de- 

2 sired image on a printing medium, based upon input image 

3 data, by construction from individual marks formed in a 

4 pixel grid; said apparatus comprising: 

s at least one multielement incremental -printing array 

6 that is subject to colorant-deposition error, including 

7 error in mark ima g e intensity of individual printing 
a elements, considered individually ; 

9 means for measuring mark- intensity such col o rant - 

10 d epo siti o n error of the at least one array; 

11 means for modifying a multicolumn, multirow numeri- 

12 cal tabulation , which that forms a n intensity relation- 

13 ship ma pp in g between such input image data and such 

14 marks, to compensate for the measured mark - int ens i ty col" 
is or ant - de po siti o n error — includin g er ror in ima ge int e n - 

16 s-ity; and 

17 means for printing using the modified tabulation 

18 ma p pin g; 

19 wherein the multielement printing array is an ink jet 

20 printhead. 
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1 35. (currently amended) A method of printing a desired 

2 image, by construction from individual marks formed in a 

3 pixel grid by at least one multielement printing array 

4 that is subject to a pattern of printing-density defects, 
s including error in mark ima ge intensity of individual 

e printing elements, considered individually ; said method 

7 comprising the steps of: 

s measuring such p att e rn of p rintin g- d e nsity defects, 

9 includin g error in mark ima ge intensity; 

10 deriving a correction pattern from the measured 

11 mark- intensity error p att e rn o f pr intin g- density d e fects ; 

12 applying the correction pattern to modify a halftone 

13 thresholding process that uses a halftoning matrix which 

14 is a predefined numerical array; 

15 wherein the applying step comprises preparing a 

is modified form of the predefined numerical array, and then 

17 using that modified form of the array, to correct the er- 

18 ror in mark ima g e intensity; and 

19 printing such image using the modified halftone 

20 thresholding process; 

21 wherein the multielement printing array is an Inkjet 

22 printhead. 
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1 36. (currently amended) A method of printing a desired 

2 image, based on input image data, by construction from 

3 individual marks formed in a pixel grid by at least one 

4 scanning multielement printing array; said printing being 
s subject to print-quality defects due to departure of 

e printing -medium advance from an optimum value, and also 

7 including error in mark ima g e intensity of individual 

s printing elements, considered individually ; said method 

9 comprising the steps of: 

10 measuring a parameter related to such print-quality 

11 defects; 

12 based on the measured parameter, scaling such input 

13 image data to compensate for said departure; and 

14 printing such image using the scaled input image 
is data; 

is wherein the multielement printing array is an Inkjet 

17 printhead. 
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1 37. (currently amended) Apparatus for printing a de- 

2 sired image on a printing medium, based upon input image 

3 data, by construction from individual marks of at least 

4 one colorant, formed in a pixel grid; said apparatus 
s comprising: 

e for each colorant, respective means for printing 

7 incrementally in that colorant; 

a each said printing means, for a particular one col- 

9 orant, comprising at least one respective incremental - 

10 printing array that is subject to colorant-deposition 

11 error, including error in mark ima ge intensity of indi- 

12 vidual printing elements, considered individually ; 

13 means for measuring mark intensity such colorant - 

14 d ep ositi o n error of the at least one array; 

is means for modifying a multicolumfi, multirow numeri- 

16 cal tabulation that forms a n intensity relationship map *" 

17 p in g between such input image data and such marks, to 
is compensate for the measured col o rant - d epo siti o n err o r , 

19 includin g error in mark ima g e intensity; 

20 wherein the numerical tabulation is not a halftone 

21 screen; and 

22 means for printing using the modified tabulation 

23 ma pp in g . 
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1 38. (currently amended) Apparatus for printing a de- 

2 sired image on a printing medium, based upon input image 

3 data, by construction from individual marks formed in a 

4 pixel grid; said apparatus comprising: 

s at least one mul tihundred- element printing array 

e that is subject to colorant-deposition error, including 

7 error in mark ima g e intensity of individual printing 

a elements, considered individually ; 

9 means for modifying a multicolumn, multirow numeri- 

10 cal tabulation that forms a n intensity relationship map- 

11 p in g between such input image data and such marks, to 

12 compensate for the measured c o l or ant - d e p o siti o n e rr o r, 

13 includin g error in mark ima ge intensity; and 

14 means for printing using the modified tabulation 
is ma pp in g . 



1 39. (currently amended) The apparatus of claim 38, 

2 wherein: 

3 the apparatus has printing resolution on the order of 

4 450 marks per inch; 

s the apparatus has mark-positioning addressability on 

e the order of 450 marks per inch, or less, along at least one 

7 axis ; 

s whereby the apparatus is incapable of hyperacuity 

9 operation ; 

10 the apparatus further comprises means for measuring 

11 intensity such c o l or ant - de po siti o n error of the at least 

12 one array ; and 

13 the multihundred-element array has at least three 

14 hundred printing elements . 
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1 40. (currently amended) Apparatus for printing a de- 

2 sired image on a printing medium, based upon input image 

3 data, by construction from individual marks formed in a 

4 pixel grid; said apparatus comprising: 

s at least one multielement incremental printing 

e array, having at least thirty printing elements, that is 

7 subject to colorant-deposition error, including error in 

a mark ima ge intensity of individual printing elements, 

9 considered individually ; 

10 means for measuring intensity such c o l o rant - d epo si - 

a ti o n error of the at least one array; 

12 means for modifying a multicolumn, multirow numeri - 

13 cal tabulation , which that forms a n intensity relation- 

14 ship ma pp in g between such input image data and such 

is marks, to compensate for the measured c o l o rant - de po siti o n 

is e rror , — includin g error in mark ima ge intensity; and 
u means for printing using the modified tabulation 

is ma pp in g . 

1 41. (previously presented) The apparatus of claim 40, 

2 wherein: 

3 the at least one multielement incremental printing 

4 array comprises a scanning printhead or a full-page-width 

5 printhead. 
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42. (previously presented) The apparatus of claim 40, 
wherein: 

the printing means comprise at least one micropro- 
cessor controlling all of the at least thirty elements 
simultaneously during printing to select, and selectively 
actuate, particular elements for printing of particular 
pixels respectively . 
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